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Foreword 



In a dynamic society such as ours, change is constant. People accept this fact 
inure readily in many fields than in the area of mathematics — particularly at the 
elementary school level. And yet, in recent years new projects, new courses, and 
new materials remind us that a great potential exists for improved changes in the 
elementary mathematics program. 

The primary purpose of Guidelines to Mathematics, K-6 is to help those who 
have responsibility in local school districts for providing a well conceived elemen- 
tary mathematics program. Each of the sections of this guide has been designed 
to meet specific objectives. Although no section represents the final word on the 
topic being discussed, it is intended that all sections represent definitive statements 
which can serve as i sound foundation for further study and investigation. 

The main section of this guide has been devoted to a careful development of 
the major concepts of elementary school mathematics and associated behavioral 
objectives. In addition, several other sections have beer: devoted to issues con- 
cerning the effective teaching of mathematics at the elementary school level. 

The Wisconsin State Department of Public Instruction trusts that the efforts 
of all who helped make this publication possible will result in improved mathe- 
matical experiences for all Wisconsin youth. 



William C. Kahl 
State Superintendent 
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Mathematics Instruction: A Point of View 



Tin' variety of mathematics programs now avail- 
able for the elementary grades promises to benefit 
both teachers mid pupils alike. Having been freed 
from the lived form that characterized the tradi- 
tional program, teachers now have a greater oppor- 
tunity than ever to select the materials and teaching 
techniques best suited to a child's needs. The basis 
used for selecting methods and materials is impor- 
tant and is dependent upon the viewpoint of the 
teacher in regard to his instructional task. Just as 
mathematics programs have changed, so might cer- 
tain aspects of the traditional view of instruction 
he changed. 

It has been common practice heretofore to con- 
sider certain mathematics skills and concepts as be- 
ing "all-or-nothing” attainments. That is, mastery of 
a certain body of facts or skills has been tradition- 
ally regarded as the proper province of the teacher 
at a particular grade level. The failure of some 
children to achieve the expected level of proficiency 
has forced the teacher of the next grade to “reteach'* 
these areas, a task that lias long been a source of 
irritation to many teachers. This type of compart- 
ment;* Ifzat ion of a course of study should he mini- 
mized, if not eliminated. Inrtead of expecting all 
children at a given grade level to master in a rather 
final sense a certain portion of the mathematical 
training, educators should develop an approach 
which recognizes the existence of individual growth 
rates and stresses the continuity of the instructional 
process. 

Teaching for Growth 

Pci haps the one factor most essential to the suc- 
cess of the mathematics curriculum is an emphasis 
on understanding, that is, understanding of mathe- 
matics. This emphasis represents a marked shift in 
the focus of educators* attention from overt be- 
havioral skills and social applications to under- 
standings developed as a child organizes and codi- 
fies mathematical ideas. It is no longer deemed suffi- 
cient for a teacher to be satisfied with competent 
computational performance by a child, In spite of 
the obvious necessity for «uch skill. The need to find 
a more efficient, a more enjoyable, and a more 



illuminating method of instruction has led to the 
consensus that clear and penetrating understanding 
of certain essential mathematics must precede, hut 
certainly not supplant flic traditional point of em- 
phasis, computation. How is this to he achieved? 
Experiencing the Physical World 

Certain principles of instruc tion deserve renewed 
emphasis. It is agreed that one should traverse from 
the known to the unknown, from the particular to 
the general; from the concrete to the abstract. 
Clearly, children should he encouraged to develop 
their first concepts of mathematics from their ex- 
periences with physical objects. 

This approach implies, in man)’ cases, that prior 
to the introduction of a concept, time should he 
provided for each child to experiment with physical 
objects appropriate to the objective. For instance, 
every child should have the experience of actual)) 
combining sets or groups of things as a prelude to 
the introduction of addition; he should work on an 
abacus or place-value device prioi to any contact 
with Sophisticated positional notation; lie should 
have “pre-mi tuber** experiences, such as le arning to 
compare the mmierousness of groups through the 
process of one-to-one matching, rather than count- 
ing in the traditional fashion. 

For example, the classroom situation in which 
children arc seated at th?ir desks provides a natural 
one-to-one correspondence between children and 
occupied chairs. The number of chairs can be com- 
pared to the number of children by simply noting 
whether any chairs are empty, rather than counting 
the members of cadi group. Many other Hinilar situ- 
ations arise naturally in which the child’s interest 
readily leads to non-verbal awareness of such con- 
cepts as equal to, less than, and more than. By such 
purposeful “playing/* important concepts that pre- 
viously have been left largely to chance develop- 
ment will be given appropriate attention and will 
be established on a firm foundation. 

Useful Unifying Concepts 

Because understanding is an ambiguous term and 
because a teacher must make as clear as possible 
the relationship between former objectives and 
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present points of emphasis, it may he well to con- 
sider just a few of the many concepts that are 
especially important In clarify and develop from 
the earliest stages. 

For the foreseeable future, the study of number 
systems will continue to be the essence of the 
mathematics program. Involved in this study are 
the collections of various kinds of number ideas, 
such as natural numbers, together with the opera- 
tions defined on these number ideas and the proper- 
ties of these operations (for example, commutative, 
associative, distributive properties). Obviously, the 
development of an understanding of such ideas 
must take place over an extended period of time 
and at considerably different rates for different 
children. .There i‘ no such tiling as complete under 
standing of any particular number system by a 
child. Rather, teachers at each level should ascer- 
tain that the instruction is directed toward deepen- 
ing and extending the broad mathematical streams 
cited in later sections of tin's report, flow can this 
\ye done? 

As a child's grasp of mathematics grows, lie must 
he guided toward the acquisition of the broad and 
essential concepts which tie together seemingly dis- 
connected particulars into a coherent general struc- 
ture. The same operations are encountered in sev- 
eral peculiar and different contexts in the grades. 
Each particular use really represents a different 
operation. 

For instance, the multiplication of two natural 
numbers such as 3 X 5 may be properly regarded 
as the process of starting with nothing and adding 
■5 objects to a set 3 times. But can 1/2 X 1/3 be 
similarly interpreted as the process of repeatedly 
adding 1/3 objects for 1/2 times? Or what meaning 
can be ascribed to (— 3)(— 5)? Certainly not —5 
d.ings repeatedly added for —3 times! Such state* 
n it ills require different interpretations because the 
operation called riulfiplioifion has several mean* 
ings and definitions depending upon the kinds of 
numbers or set elements to which it is applied. 

Natural numbers, integers, and rational mimlx’rs 
each combine somewhat differently under n given 
operation. But rather than invent new symbols to 
represent the i hanging definitions of an operation 
as it applies to the various number systems, one 
uses the same symbol throughout. In this situation, 
as in many similar ones, children must be taught to 
interpret symbols in context, Only in this way will 
mathematics shorthand serve the important purpose 



of clarifying and improving communication. Fur- 
thermore, the child should be led to understand 
that although the specific interpretation of an oper- 
ation differs from one . ystem to the next, a struc- 
tural unity still remains which is founded on the 
commutative, assoc .alive, and distributive proper- 
ties as they pertain to the operations. Because of 
this structural unity, one can rely on the context in 
which a symbol is used to determine its meaning, 
rather than create new symbols for each particular 
variation of a concept. 

Again, the need for techniques which lead the 
child to discover ideas through his experiences with 
physical objects must be stressed. Furthermore, 
attention must he given to rather subtle ideas that 
may have been overlooked or thought too obvious 
to mention in the past. For instance, when a child 
combines two sets of objects into a single collec tion, 
he must cone to the realization that tlu: abstract 
property of mimerousuess is conserved: that there 1 
are exactly as many objects after as there were be- 
fore the two groups were joined. As fundamental 
as such an assumption is to understanding the addi- 
tion operation, it is by no means obvious to all be- 
ginners. This fact is substantiated by the wo r k of 
Piaget and others. 

Another matter often treated too lightly involves 
the freedoms or restrictions which may or may not 
exist for a given operation. When one matches the 
elements of a set with die word names of the 1 ordinal 
numbers, he must know that the order in w hich the 
objects are matched to the numerals will not affect 
the count. On the other hand, cases exist in which 
the order of presentation of information is impor- 
tant. One cannot mix up numerator and denomina- 
tor with impunity or name the coordinates of a 
point by wliuii. The basis for free choice, where it 
exists, and the reasons for restrictions, as they occur, 
must be made e'ear if understanding is to be 
achieved. Such matters are rarely as obvious to 
children as they seem to adults. 

To sum up, children should come to realize that 
mathematics is a logical system which exists is a 
human invention, formulated, enriched, extended, 
and revised in response to the twin needs to perfect 
it as a logical structure and to use it as a corn enient 
method of describing certain aspects of nature as 
seen by man. 

Undue Emphasis on Particulars 

Educators should avoid giving undue emphasis 
to any single aspect of the total mathematics pro- 
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gram. The idea of sets, for instance, should not be 
glorified beyond its usefulness in contributing to 
the attainment of the broad goals of the program. 
Similarly, it is unwise to go to the extreme of down- 
grading the importance of computational pro- 
ficiency to the point where long range goals arc 
placed in jeopardy. Furthermore, big words or im- 
pressive terms and symbols must never interfere 
with a child’s understanding of the concepts which 
the words or symbols represent. Clarity of communi- 
cation is the chief purpose of mathematical lan- 
guage and symbolism. If a particular t;rm or symbol 
docs not serve the cause of eh ; ty, then it should 
not be used. Chile. e 1 , of course, must eventually 
1c how to use the language effectively and under- 
stand it in context. However, teachers should exer- 
cise great care in working toward such a goal and 
should avoid any proliferation of symbols or pre- 
mature verbalizations that will hinder goal attain- 
ment. 

Problem Solving 

One of the greatest challenges for the elementary 
teacher is the development of appropriate, real-life 
problems which meaningfully involve learners, 
Classroom teachers recognize the limitations of text- 
books in providing such verbal problems. Man)’ 
problems fail to challenge children; they fail to rep- 
resent a world which is real to children; and too 
often they fail to contribute to the child’s skill in 
problem solving situations outside the textbook. 
Notwithstanding these limitations, textbook verbal 
problems will continue to be prominent in most 
elementary classrooms until individual teachers 
identify other ways ot necting the problem solving 
obligation. 

There is increasing evidence that through experi- 
mental programs and through the efforts of indi- 
vidual classroom teachers improved ways of meet- 
ing this obligation are being developed. Much is 
being heard about the importance of relating mathe- 
matics to science, of units of study in mathematics, 
of enrichment activities in mathematics, of the study 
of the history of mathematics, and of children cre- 
ating their own mathematics problems. Instead of 
stressing the social development of the child, these 
efforts emphasize the structure of mathematics 
through problem solving experiences. These activi- 
ties are hopeful signs pointing to a greater stress 
being placed, in the near future, on the importance 



of meaningfully-structured problem solving experi- 
ences as a part of the elementary mathematics pro- 
gram. 

Individual Differences 

If mathematics instruction is viewed ns n process 
of initiating understanding and of carefully nurtur- 
ing this understanding as the child matures, it will 
then be necessary to discover effective techniques 
for accommodating the widely differing rates at 
which children develop. Implicit in this statement 
is the need for schools and teachers to recognize 
that some children may not be able to grow sub- 
stantially or may seem to terminate their potential 
for growth at some point along the way. In such 
cases, provision should be made for experiences 
most appropriate to the child’s welfare. 

To date, no satisfactory method has been devel- 
oped to cope with the vast range of individual 
differences. Flexible grouping procedures, non- 
graded classrooms, individualized instruction, teair.- 
tcaching, and television teaching are receiving ex- 
tensive testing and evaluation. Perhaps the experi- 
ments currently underway will yield effective tech- 
niques once more is learned about the problem. In 
the meantime, each teacher must exercise profes- 
sional judgment and common sense in adopting an 
optimal arrangement that is compatible wffh his 
own abilities, with the characteristics of pupils in 
his class, and with the physical facilities and admin- 
istrative policies of the school. 

In summary, mathematics instt action should be 
viewed as a continuous effort to develop in the 
child a knowledge of mathematics that is charac- 
terized by its depth and connectedness. To the ex- 
tent possible, the child should be encouraged to 
experiment with the objects of his environment. 
Thus prepared, he may be led to the invention or 
discovery of those ideas which provide both a broad 
basis for further exploration and a sense of delight 
in a well-founded muster)' of the subject. The task 
is a challenging one and deserves much effort. To 
this end, the teacher should do everything possible 
to sec that instruction is well-planned and is pro- 
vided on a regular basis. As an additional, but essen- 
tial measure, cooperative action such as inscrvicc 
education should be taken by school personnel to 
develop in the leaching staff a view of instruction 
appropriate to present day needs and opportune ies. 



ERIC 



8 



Key Mathematical Co.itent Objectives 
and 

Related Student Behavioral Objoi ;vo? 



In the following on Mine, an attempt has been 
made to point out where key content objectives of 
mathematics might he introduced and developed 
in grades K-6. The corresponding behavioral objec- 
tives suggest a sequence of development of these 
mathematical ideas which provides for their re- 
inforcement and continuity throughout the K-6 
mathematic; program, By means of a sequence of 
development, key ideas can be extended to conform 
with the maturity and background xperienee of 
the student. 

The suggested content objectives have been or- 
ganized unde fifteen main topics: Sets and Num- 
bers; Numerate.* Systems; Order; Number Systems, 
Opera'.ions and Theii Properties; Ratio and Propor- 
tion; Computation; Size and Shape; Sets of Points; 
Symmetry; Congruence- Similarity; Coordinate Sy s- 
tems and Graphs; Constructions; Measurement; and 
Mathematical Sentences. 

It is not intended that the placement of topics in 
this outline he considered as the only correct 
arrangement or that all of the topics necessarily lx' 
taught at every grade level as presented here. The 
ideas listed for each grade level should be regarded 
as a suggested guide for introducing various topics; 
the outline is not intended to he all-inclusive. The 
' zacher will find it necessary to alter the order of 
topics ‘.o meet the needs o* the children or the 
needs of a particular group in a given classroom. 

Furthermore, no fixed amount of time or emphasis 
has been suggested for any objective in this outline. 
A disproportion ate amount of space has been de- 
voted to the geometric objec tives due to their recent 
introduction in elementary mathematics courses. 
Many of the geometric objectives can be attained in 



a relatiwlv short time us c«m uued with the tine 
and emphasis neccssais. to aMam those objectives o. r 
elementary school arithmetic which arc central to 
an understanding and us of the rational ivimK; 
system. 

Hi is outline should prove useful to the sc* ool 
administration, the mathematics curriculum com- 
mittee, and the teachers of a school district in one 
or more or' the following ways: 

• As an orientation to the key contort and be- 
havioral objectives of the eleirjntary school 
mathematics curriculum. 

• As a source of knowledge of the related objec- 
tives of elementary school mathematics, llieir 
development and reinforcement throughout the 
e ntire K-6 mathematics program 

• As a means of evaluating the content and be- 
havioral objectives of tbe present' mathematics 
program of the school on the basis of the needs 
of the school community. 

• As a guide for the preparation of a mathe- 
matics curncuhim guide, K-6, for use by tbe 
school district. 

• As an aid in the evaluation and selection of 
textbooks. 

• As a guide in determining the concepts that 
need to be highlighted in inservicc activities 
for teacheis. 

• As an aid in choosing standardized tests. 

Throughout this outline, an asterisk (•) appearing 
mder any behavioral objective indicates that tlie 
understanding and skills listed for that objective in 
prex ions grades arc to be expanded and developed. 
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Mathematical Concepts 

Arithmetic Concepts 



Sets and Numbers 

A sat is a collection of things. Sets may have many 
properties, but a properly peculiar tc a collection 
or set is that of number. When an orderly arrange- 
ment of these numbers has been made, one has the 
tools needed for counting. Numbers can be used in 
the cardinal sense, that is, to indicate numerousness. 
For example, a triangle has three vertices. They can 
also be used in the ordinal sense, that is, to indicate 
the arrangement nf numbers by order. For example, 


a student in fifth grade is studying page 100 (the 
hundredth page) of his textbook. Sometimes a num- 
ber is used in the nominal sense, that is, as a name. 
A social security number is used this way. 

In this guide, the concept of number is extended 
to include positive rational numbers and then posi- 
tive and negative integers. These number concepts 
w ill be more fully tie /eloped in the junior and 
senior high school mathematics programs. 

Students should be able to: 


Numeration Systems 

Names are given to the cardinal number. These 
names are nu - vrals and me used to convey the 
idea of number. Numerals are symbol izei r orms 
used for communication. A given number hr.s many 
different names which can be used depending on 


the idea one wishes to express. Organized methods 
of arranging the numerals represent the numeration 
systems of the past and present. Study ef different 
numeration systems will give the student insight 
and appreciation of the moie efficient ones. 

Students should be able to: 


Order 

Tlie concept of order is a generalization made as 
a lesult of experience in comparing unmatched sets 
of objects to determine which has more members. 
Order is expressed in sentences by means of the 


symbols > (is greater than) and < (is less than). 
The concepts of equality and of inequality (num- 
bers that are not equal) are considered here for 
convenience. 

Students should be able to: 



Number Systems, Operations and Their 
Properties 

A number system consists of three parts: a set of 
numbers, two operations defined on the numbers in 
the set, and the properties (laws or rules) of the 
operations. 

Two number systems, the whole numbers and the 
positive rational numbers, a r c studied in detail in 
the elementary’ school. A third system, the integers, 
is introduced in the element irv school when the 
physical situation demands thai the number system 
be extended to include negative numbers. The into- 
gers and a fourth number system, the real numbers, 
are studied in more detail in junior and senior high 
school. An understanding of the integer and real 
number systems and their properties depends 0:1 
careful and complete development of the whole 
number and (positive) rational number systems in 
the elementary school. 



The operations on numbers studied i;> the ele- 
mentary school are addition and multiplication, and 
their respective inverses, subtraction and di\ ' ’ in. 

The important and useful properties of the or- 
ations on all number systems studied in arithmetic 
are given here. They are: 

Addition 

Commutative: a -f- b = b -f- n 

Associative: (a *f h) *f c = a + (h -f c) 

Identity element: a -f- 0 = a 

Inverse element: a -f- (—a) = 0 

Multiplication 
Cominutitive: a X b = b X a 

Associative: (a X b) X c 1 = a X (!) X c) 

Identity element: a X 1 = a 

Inverse element: a X 1/a — 1, a 0 

Properly of /err: a X 0 = 0 

Distributive: a X (b + c) = (a X b) + ( a X c) 

Students should be able to: 
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Behavioral Objectives 

Kindergarten 



Sets and Numbers 

1. Identify two equivalent sets by placing the mem- 
bers of the set in one-to-one correspondence, 

2. Select the set of objects associated with a given 
number. 



3. Count orally by matching numerals with sets 
having a given number of objects. 

4. Identify, without counting, the number of sets 
with two, three, or four objects. 

5. Use such terms as more than , as many as, fewer 
than when comparing sets of objects. 



Numeration Systems 

1. Identify the numerals 0 through 9. 



Order 

1. Determine whether two sets are equivalent (can 
be matched or placed in a one-to-one correspond- 
ence ). 

2. Compare two non-matching sets of fewer than 
10 objects and decide which set has more mem- 



Number Systems, Operations end Their 
Properties 

1. Rearrange sets of objects to demonstrate the 
joining and separating of sets, and thereby de- 
velop a recdniess for addilion and subtraction. 



bers and which set has fewer members. 

3. Determine that 3 is greater than 2 and that 2 is 
less than 3 by comparing appropriate sets of ob- 
jects and do tin’s for any two numbers less than 6. 

4. Utilize the idea “one more than” in organizing 
sets in the natural order. 



2. Tell a storv about a problem represented by the 
above activities. 

3. Use objects to represent the “action” or condi- 
tions of a problem. 
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Behavioral Objectives 


First Grade 


Sets and Numbers 

1. Count the members of a set containing one hun- 
dred or fewer members. 

2. Demonstrate one-half, one-fourth of a physical 
unit. 

3. Use the ordinal numbers through fifth. 


4. Use *0” as the symbol for the number of ele- 
ments in the empty set. 

5. Insert missing sets, such as a set of 3 elements 
between a set of 2 elements and a set of 4 ele- 
ments. 


Numeration Systems 

1. Read and write any numeral from 0 through 100. 

2. Give different numerals for a given number such 
as 6 -f* 2, 10 — 2, and 8 for eight. 


3. Read number words through ten. 

4. Interpret the place -value concept for writing 
whole numbers to one hundred; such as, 89 is 
the same as 8 tens, 9 ones. 


Order 

!. Compare two non matching sets of less than 100 
objects to decide which set has fewer (more)* 
members. 


2. Determine that S is greater than 5 and that 5 
is less than 8 by comparing appropriate sets of 
objects and do this for any two numbers les; 
than 10. 



Number Systems, Operations and Their 

Properties 

J. Identify the process of addition through experi- 
ence with joining two sets of objects. 

2. Identify the process of subtraction through ex- 
perience with separating a subset from a set of 
objects. 



3. Recognize examples of the commutative prop- 
erty for addition in the set of whole numbers. 

4. Demonstrate with sets of objects the* relation- 
ship between such sen tenet's as 4 -f- 2 = 6, 
6 — 2 = 4, and 6—4 = 2. 

5. Use the symbols -f, — , and ~ to form sentences 
such as 3 + 6 = []. 
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Behavioral Objectives 

Second Grade 



Sets and Numbers 

1. Determine the cardinality of a set to one thou- 
sand when the objects are already grouped. For 
example, 4 bundles of 100 sticks, 9 bundles of 
10 sticks, and 4 sticks are the same as 494 sticks. 



2. Use ordinal numbers through tenth. 

3. Identify 1/2, 1/4, 1/3 of a whole by using physi- 
cal objects. 



Numeration Systems 

1. Read and write any numeral through 999. 

2. Write many symbols for the same number; for 

example, 6 3, 5 + 4, 17 — 8, and 9 for 

nine. 

3. Count by 5’s, 10’s, and 100's. 

4. Use bundles of sticks to demonstrate place value 

through 999; for example, 234 — 200 -f- 30 4. 


5. Write three-digit numerals in expanded notation; 

for example, 765 = 700 60 + 5. 

6. Use physical objects to demonstrate regrouping; 
for example, 2 bundles of 10 sticks and 16 sticks 
have the same number of sticks as 3 bundles of 
10 sticks and 6 sticks. Also 4 bundles c-f 10 sticks 
and 8 sticks have the same number rf sticks as 
3 bundles of 10 sticks and 18 sticks. 


Order 

1. Use the terms greater than and less than, and 
equals in sentences. 

2. Use symbols >, <, and = in mathematical sen- 
tences. 


3. Insert missing numbers, such as 3 between 2 
and 4. 

4. Name successors and predecessors of each num- 
ber through 99. 

5. Determine the order of numbers through 99. 



Number Systems, Operations and Their 
Properties 

1. Recognize that there is no largest whole number. 

2. Use the associative property of addition in the 

set of whole numbers, for example, (3 -f- 4) 4 5 
= 3 (4 f 5). 

3. Recognize that subtraction is not commutative 

4. Identify the process of multiplication through 



experience with joining several equivalent sets 
of objects. 

5. Discover from the addition table number pat- 
terns through the sum 18. 

6. Recognize zero as the identity element for addi- 
tion in the set of whole numbers and its special 
role in subtraction. 



10 

13 



Behavioral Objectives 

Third Grade 



Sets and Numbers 

1. Determine the cardinality of a set to 10,000 
through appropriate experiences. 

2. Use ordinal numbers beyond tenth. 



3. Identify 2/3 an i 3/4 of a whole. 

4. Show 2/4 = 1/2, etc., by the use of physical 
objects or pictures* 



Numeration Systems 

1. Read and write any numeral to 10,000. 

2. Write many symbols for the same number, such 
as 7 + 5, 4 X 3, 10 + 2, and 12 for twelve. 

3. Interpret place value to 10,000. 



4. Write four-digit numerals in expanded notation; 
for example, 4567 = 4000 -j- 500 -f- 60 -j- 7. 

5. Recognize that numerals su^h as 57 can be ex- 
pressed as 40 + 17. 

6. Read and write roman numerals through X (10). 



Order 

1. Determine betweenness, greater than, or less 
than for numbers through 999. 



2. Recognize greater than or less than for the frac- 
tions J/4, 1/3, 1/2 with physical objects. {Note 
that fractions is being used here for n/fiorwf 
numbers.) 



Number Syslams, Operations and Their 

Properties 

1. Use the commutative and associative properties 
of multiplication in the set of whole numbers; 
for example, 4 X 3 =3 X 4 and (4 X 3) X 2 
= 4 X ( 3X2). 

2. Recognize the role of 1 as the identity eleii.n... 
for multiplication in the set of whole numbers. 

3. Recognize the distributive property of multipli- 
cation over addition in the set of whole numbers; 



for example 3 X (2 -f 4) = (3 X 2) -f (3X4). 

4. Discover number patterns from the addition and 
multiplication tables. 

5. Demonstrate the concept of division by partition- 
ing a set into several equivalent subsets; for ex- 
ample, separate a set of 12 objects into sets of 

3 objects. 

6. Demonstrate with sets of objects the relationship 

between such sentences as 4 X 7 28, 28 -4- 

4 = 7, and 28 -4- 7 = 4. 



Behavioral Objectives 

Fourth Grade 

Sets and Numbers 2. Determine common factors of two counting num- 

1. Determine the factors of a counting number (a bers. 

whole number other than zero). 



Numeration Systems 2. Interpret place value for large numbers. 

1. Read and write numerals as needed. 3. Use roman numerals through XXV, 



Order* 



and 1067 - £42 = 725, 

2. Recognize the special role of 1 as a divisor. 

3. Use parentheses to show order of operation; for 
example, 2 -f 4 x 3 = 2 -j* (4 X 3) = 14 
and (2 + 4) X 3 = 6 X 3 - 18. 




Number Systems, Operations and Their 
Properties 

L Recognize the inverse relation between addition 
sentences and two subtractions sentences, such as 
725 -f 342 = 1067 and 1067 - 725 = 342 



Behavioral Objectives 

Fifth Grade 



Sets and Numbers 

1. Identify prime numbers such as 2, 3, 5, 7, II, 
13, 17, ... . 

2. Find the prime factors of numbers through 100. 

3. Identify composite numbers. 

4. Determine the least common multiple of two 



counting numbers. 

5. Determine the greatest common factor of two 
counting numbers. 

6. Construct sets of equivalent fractions through 
working with sets of objects. An example of 
such a set is -{2/3, 4/6, 6/9, 8/12 . . 



Numeration Systems 

1. Write many names for the same rational number. 

2. Work with bases, such as 3, 4, 5, 6, and 7, to 
demonstrate an understanding of the base of a 
numeration system. 


3. Use simple exponents such as 10 2 = 100, 3 2 9 

and express 300 as 3 X 10 2 . 

4. Read and write simple decimals, 

5. Read and write roman numerals. 


Order 

1. Determine greater than, less than, and between* 
ness for rational numbers. 





sible in the set of positive rational numbers and 
in the set of whole numbers. 

4. Use the commutative and associative properties 
for addition in the set of positive rational num- 
bers. 

5. Recognize that there is no smallest positive ra- 
tional number. 

6. Add, subtract, and multiply simp’e rational num- 
bers by use of physical objects, diagrams, etc. 



Number Systems, Operations and Their 
Properties 

1. Recognize the set of positive rational numbers 
(fractions) as an extension of the set of whole 
numbers. 

2. Recognize that zero is the identity element for 
addition in the set of positive rational numbers 
as well as in the set of whole numbers. 

3. Recognize that subtraction is not always pus- 



